INTRODUCTION.
The term "fat" as applied to oysters refers in a popular sense to their appearance.
When in that condition the meats look plump and have in the body portions a milky appearance not unlike emulsified fat. The juice running out of the meats, however, shows the opalescence characteristic of glycogen solutions. This, together with the fact that glycogen is shown by analysis to be especially abundant in some specimens of oysters and to vary greatly in different specimens, suggest the possibility that glycogen may be the chief if not the only substance increased in oysters when they become "fat."
In a previous paper" it was shown that glycogen shows seasonal variations in oysters and that an increase of glycogen accompanies favorable feeding conditions. It was also shown that glycogen storage not only accompanied the normal feeding process, but could occur as the result of assimilation of sugar in solution in the water utilized by oysters. This paper presents evidence in the form of chemical analyses * of oysters in varying nutritive conditions to show that the amount of glycogen present is the only material which marks a notable difference between "fat" and "lean" oysters. Glycogen and nitrogen, the latter to be used as an index of the amount of protein, were determined in many specimens of oysters of varying nutritive conditions. Some oysters were analyzed immediately after removal from their natural habitat, others after treatment in various artificial ways.
VARIATIONS OF PROTEIN
The results of a series of analyses are given in Table i . The arrangement is in decreasing order of the amounts of glycogen in the ash-free solids. Changes in the proportion of protein present, aside from the unifonn increase due to growth, no doubt occur in the oyster. An instance is shown by examination of certain of these results. Table 3 , chosen because they represent analyses made very soon after the oysters were taken from their natural habitat, show marked differences in their nitrogen content. This is true even when figured on a glycogen-free basis. That seasonal changes are responsible for this is indicated by the fact that oysters taken in July and August, which include the spawning season, tend to show a higher proportion of nitrogen than thos^taken in November. Further work would be required to give an adequate explanation of this, but the suggestion that accumulation of egg and sperm materials, together with heightened metabolism of reproductive glands, may be the explanation is obvious. experiments were made with very careful technique. The oyster meats were dried at low temperature-some of them in vacuum desiccatorsto constant weight and the ether used for extraction was rendered anhydrous by distillation over sodium immediately before use. The seeming increase of fat reported for one of the earlier experiments may have been due to the difficulty in maintaining ether in an anhydrous con dition in the moist atmosphere of Woods Hole where the analysis was made. The results given in Table 4 do not show in the amounts of ether extract obtained any regularity or any relationship to glycogen. A number of other fat determinations on oysters have been made during the progress of this work. These are not included in this table because glycogen was not determined on the same specimens. In no case, however, did the ether extract amount to more than 3.50 per cent of the dried meats. A series of analyses reported by Atwater" gives higher figures, ranging from 6.50 to 10.97 per cent, with an average of 8.78 per cent for 34 analyses. As those determinations were not made with the use of anhydrous ether, they are hardly comparable with the ones reported in this investigation. The oysters showing the high glycogen content were the ones which presented a "fat" appearance. Indeed, the two specimens yielding the highest glycogen figures were selected for analysis by practical oystermen and chosen from beds of oysters deemed to be in the best marketable condition. The conclusion that glycogen is the real nature of the "fat" does not rest alone on the results recorded in the preceding tables.
Those in
During the past two years glycogen determinations have been made on many samples of oysters in connection with this work. However, only those for which ash and either nitrogen or fat, or both, have been detennined also are tabulated here. Of the other specimens it has been noticeable that the higher the glycogen the "fatter" the oysters appeared. vSix samples from Lynnhaven Bay, Va., and Narragansett Bay, R. I., considered by the trade to be in good marketable condition, contained-glycogen varying from 15.5 to 22.8 per cent of the dried weight and from 20 to 27.9 per cent of the ashfree solids.
DISTRIBUTION OF GLYCOGEN.
The distribution of glycogen in the bodies of oysters of average "fatness" was investigated.
About 50 oysters were opened immediately after removal from the water, about September 15, when glycogen formation is rapid. All the juice was drained off a Atwater. W. O.: "The chemical composition and nutritive value of food fishes and aquatic invertebrates," Report of United States Commission of Fish and Fisheries, i8S8, pp. 679-868. NUTRITION OF oysters: NATURE OF THE "FATTENING" OF OYSTERS. 483 from the shell contents and evaporated to dryness. The gills and mantles were dissected off from each meat, mixed together, dried, and ground. Similarly, the adductor muscle was separated and prepared. The remainder, or body, of the oyster containing the liver, digestive system, etc., was dried and ground into one preparation. Glycogen determinations on the four parts of the oyster thus obtained are reported in Table 5 . These show little or no tendency for glycogen to diffuse out into the shell liquor of the oyster, and indicate that like higher animals oysters can store glycogen in all tissues but more especially in the liver, for the so-called liver is the chief organ in the part designated as the body of the oyster. Per cent.
